Downloaded from rspa.royalsocietypublishing.org 


z 

cc 


2<zui 

W>~ LU — 

^u 

S Q. o3 LO 



w u 


EO 


H ^ 



PROCEEDINGS THE ROYAL A 
-of- SOCIETY rkI 


MATHEMATICAL, 
PHYSICAL 
& ENGINEERING 
SCIENCES 


Note on the Effect of Hydrogen on the Discharge of 
Negative Electricity from Hot Platinum 

H. A. Wilson 

Proc. R. Soc. Lond. A 1909 82, 71-72 
doi: 10.1098/rspa.l 909.0007 


Email alerting service 


Receive free email alerts when new articles cite this article - sign up in the box 
at the top right-hand corner of the article or click here 


_r o 
< z 
— cc 
b w 

5>iu — 

v u 

a.o3i/> 


H 

uj 


-j 

£ 

2 

w u 

xo 

H t/5 

C/5 

o 


Ll 

0 


u 

O 

c* 

Ql. 


To subscribe to Proc. R. Soc. Lond. A go to: http://rspa.royalsocietypublishing.org/subscriptions 


This journal is © 1909 The Royal Society 














Downloaded from rspa.royalsocietypublishing.org 


_r \d 
< z 


2<Ziu 


71 


z:i u 
Q_ o3 1/1 


£>: 

Ss 

w u 
EO 

H 
C/5 

O 


Ll 

0 


u 

o 

O' 

CL 


_T U 
< z 

y 5 

I<Zm 

I—S.2qj 

2 i v u 

So. 00 Kf\ 



H-l 
£>: 

wu 

EO 

H 
C/5 

O 

z 


Ll 

0 


u 

O 

Q£ 

Cl 


iVote ow the Effect of Hydrogen on the Discharge of Negative 
Electricity from Hot Platinum . 

By Professor H. A. Wilson, P.R.S., King’s College, London. 

(Received October 6,—Read November 19, 1908.) 

In a recent paper on “ The Effect of Hydrogen on the Discharge of Negative 
Electricity from Hot Platinum,”* I gave a calculation of the thickness of the 
double layer on the surface and of the number of free electrons inside the 
platinum. Professor 0. W. Richardson has pointed out to me that two terms 
in one of the equations, one of which I discarded as being small compared 
with the other, are really of the same order of magnitude. The results of the 
calculation are consequently wrong, and the estimate of the number of free 
electrons is considerably too high. The difficulty mentioned in the paper, 
that the energy required to raise the temperature of the electrons is 
apparently greater than that required to raise the temperature of the 
platinum, consequently disappears. 

In the equationf 

Pofi 


V = — /31og( / l + ^^e- 4 ’ r ° ,t ^ + 
V po/3 


167 T(j 2 


0+4ir<r£/j3 


the terms ■■ - P—- • e 47r<r ^ (= 10 u ) and 1 are quite negligible compared with 




47 T< 7 2 

- 1 

po/3 




167TCT 2 

(= 10 14 ), so that we get 


Y = -/Slog 


47 TCT 2 ^ 

po/3 * 


-ilr<rt/l3 _|_ /3 log / 1 + + 


po/3 


po/3 167T0- 2 


which gives, without further approximation, 

Y = 4:7rat-\- 2/3 log (l -f 


po/3 

87TCT 2 

Substituting R = NYe/J, Q = 4irateN/J, and /3 = /3 O 0, this gives 


E= Q + Mi^fllog 


. 2 p O /S o 0 ^W 2 
Q 2 J 2 


Comparing this with R = Q + 201ogD/A, we get 


1 D SoeN 
log J = -J- log 


Q 2 J 2 


* ‘Phil. Trans.,’ vol. 208, A 432. 
t Loc. cit., p. 270. 
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72 On the Discharge of Electricity from Hot Platinum . 

Now, since p == —pfioO = —nefioO, we see that —/3 0 eN is equal to the gas 
constant E = 2 J; hence /3 0 eN/J = —2. Hence 



If we take two values of Q, Qi, and Q 2 , and the corresponding values Ai 
and A 2 , we get 

T) = / Qi 2 Ai*-Q 2 2 A/ 1 » 

1 Q! 2 -Q2 2 j ' 

This equation, with the values found for A and Q, gives I) = 3*7 x 10 8 , 
hence p 0 = —7 x 10 12 . The expression for t then gives the following values :— 


Q. 

A. 

t. 

145,000 

1-14 xlO 8 

9'6 x 10~ 8 cm. 

131,000 

6-9 xlO 7 

99 „ 

110,000 

10« 

10-7 

90,000 

5x10* 

9-0 „ 

56,000 

2x 10 3 

5'6 „ 


The five values of t agree as well as could be expected. 

Since p 0 = ne and e is about 3 x 10 -10 , we get n = 2 x 10 22 . Patterson* 
calculated the number of free electrons per cubic centimetre of platinum from 
the change in its resistance due to a magnetic field, on J. J. Thomson’s theory, 
and got n = 2’8 x 10 22 . 

It is interesting to apply the formula for t to platinum polarised with 
hydrogen in dilute sulphuric acid. The potential fall in this case is about 
0’9 volt, which corresponds to a value of Q about 2T x 10 4 . If, then, we 
suppose A/D to be small, which is the case in H 2 at high pressures, we get 
t 2 = Q 2 /3o/S7rpoO, which gives, at 0 = 300, t = 4*8 x 10“ 8 cm. The thickness 
of the double layer in this case has been estimated by several observers from 
the polarisation capacity and found to be about 2 x 10“ 8 cm. 

* ‘ Phil. Mag., 5 6, vol. 3, p. 643. 











